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(54) CATALYST FOR PURIFICATION OF LEAN EXHAUST GAS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress sulfur poisoning of a ceria-zirconia solid soln. in a lean exhaust gas and to improve the 
durability of the catalyst. 

SOLUTION: This catalyst consists of an oxide solid soln., a refractory porous body and catalytic noble metals deposited on these. The 
oxide solid soln. contains a ceria-zirconia solid soln. having >50% solubility of zirconia in ceria and having <10 nm average grain size, 
and the molar ratio of zirconium in the ceria-zirconia solid soln. ranges 0.55<Zr/(Ce+Zr)<0.90. Moreover, the oxide solid soln. contains 
oxides of rare earth elements M excluding cerium by the molar ratio to the ceria-zirconia solid soln. ranging 0.03<M/(Ce+Zr+M)<0.1. 
Since the amt. of cerium which easily produces sulfates is relatively small and the solid soln. phase is thermodynamically stable to hardly 
produce sulfates, the obtd. catalyst prevents sulfur poisoning. 
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[0042] *izmwtmmmm2mmmb 

IX. mcD*VVJ*Z%tsi\L&'tobi;)l<?~V2>Z% 

t * 5 >§<i? LtoW^fc#BffitBnatfr** y mm* 
m\rt&zbiz£vfcm>&$tsmmmmi8ti>m 

[00433 tKmmimmm&vmswm&mb 

IX. 3m<n±V*7J**lststt£iifabi;ti>a-*7J±zls 
m7>vt vftWgzmatlzbtzj; VitmnZSts 

mimmzmmz-tz. zcomimx-i*. mftowt 
ir&om i ist [aiaicof^ffitc i o . * y v j±rv i>>i> 
a =.*?j±cn\\L-£mmm b%-> xmscth . acss 2 

IZ£*). 8t»**t»»2j8a[*»iSS*4. -e-LT®3 
fMESISHnHR-r*. i*ttcj:'5-fey7- ^a-7fflJ8 

ibft^K-r * 1 1 1>{= . -b y <?j>mm±miMfflt 
m<±v7 ■ is>i>3-7wmfc*tzw®Lxf$tmjm 

[0044] 1 x\m2<nm&nm<r)£ 0 iz. m 
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i xnizti^x -t y v&mnftzmtmm® Ltz 

®m0. 03SM/ (Ce+Zr+M) SO. 1 5W 
*fij£KBfc %h £olz3 (ffico-t y -ttsitismRV 

viva -*>j>*ittift.-&mfitm uzmmm z 

tt»Xli*iM^ i: & -> £#±3l7C^M Wirt S Z b 

[0 04 5] fm%&mt ixn. pt, Rh, Pd. 

i r%b'tfM^ZH. Wi'X'&<r>%ftMfctLX\i. 7>u 

[0046] l!4S&*&JRo!EJ$Sl*s Jt&HJlfc: J: oT 
tflft&tf. HS(«M««M1 'J 7 
Sfc 0 0 . 1 - 2 0 sX'hh . UMUfeQSftfcL 
3Kkffl*J»0*» 1 U "/ hrt'Sfc 0 fc 0 . 1-1^/1/ 

fcttl&WSTU 1 **/U -y y£<&.g>i:£?l 

mmttmz&%<%mmm<Di&T<,zj: ojwtttig 
aw?-*. 

[0047] 4fc*»»!BO»^aHtffljlBWi. 
[0048] 

WttBHHt*. *IMBJ4JaT^)ttlfflt:l83eS*i 

(SOt0ll~6aiflMSWl~3)flW-feU«>A (III 
) i^^Wyw^At, */WfcCCe/Zr 
= 30/70, -TZb-hZr/ (Ce + Zr) =0. 7 

(c wik -y f y ^A<o*»a*j6aiufc. 

tfJtWKfc^T. £<0»£*«»4»«>Ce>f5j->\ Z 
r 4 * yRX/Y A * y CO* / WRtfMBft (Oft & Y 4 y 
O^/WJttfffi^ffiO-O. 1 7 (0~1 7^%) fc$r 

[0049] «Wt. £<38te**i»=***i*Ce-f 
««« 5 I. X 0 i/Ifl/^ 'J 7 



[0050] t#^ix^X7 V -Sr 1 5 0*CT' 1 Ofimt 
*«*T*»tH*Lfctt. 4 0 0 t CT5^MLT 
H^^lBKryt-^ASr^iL. MHMIlilSft* 

muufc. fi^futiMbwias^teJH^aii. 8n 
<oi»fis*»4>H»**ji:ai-r*«iE« ( 3 ) immzz 

btf"C$b. (IL^ ( 3 ) tcfcOT. CttlS^+^^P 
a-TSstt'&t&K , tm*frt>4 -/ h V ^£.£3^ 
ten 0 OS^tcfcttS Viva -Tist&b-t h . 
[005 1 ] iOKfcUfflfflMWroivC, X«|lttftJ: 
**T^kaiWBW«^ifc*»4)* ( 3 ) izX o»* 
StutiMfc^a-'^ AOHJBWi 9 7 %Jil±-C&-o 
ttft?<O¥*S*X«0ifr/-l*->'0> (3 1 

1) e-^*^^x5-^2rfflv^aiL^fcv:^, 

HSfiW 1 - 6 RtfiMWi 1 - 3 co^T iOKfiOT^Ki 
6~8nm<0«HtJb-5Jt. BETStiMS 
SflJte^!|*lli«^H^BfflKi7 5-9 5 /gO 

[0052] %t>tvfi:ffit®<mto4 Oeb. r-7)V 

^ftfc i gop t Sr^tf^- hoyry $ >a^5«i?Jg 

»Lfc. ^fc. >f «yhU^A<0****»3. 5, 7, 
9 , 12, 15 tJvttlJtllfl 1 ~ 6 1 

-f -y h »J W«*tW0 .2,1 7*;W%«DIW 
£ *fi/?*tffcttW 1 - 3 k Lfc . 
[005 3] (HJfiW7-l iatfJt«EM4~16) « 
A (III ) 2:**>'flHH/A'3~>}A*. tA' 
JtTO. 3g|Zr/(Ce+Zr) }g0. 95t=5r 

zzoizm^itimmmsib. mzzwmmiz. 
$m-< -y h y >>A<o*»«*assnL. *?§?s+oc e a 

Y4*ywi-}k&0. 07 (7*;l/%) XJiHrot^: 
4 J: o C tfc . iftJaWiiJELJtiaSM 1 ~6&t/tt 
«W 1 ~ 3 fc |S|«tC t T , BflSftH*** 

[00 54] i<0BMk«iH»«ct:-3V^T, X«@ffrtcJ: 
*fi^3£»fc aai«fi<0K^ib&»i5>* ( 3 ) t J: OK* 
«<ifcUHk^;Pa - *? AO@?§jg(i 9 7 %W±T'$>o 

fc. tsftwp^ffi^xmg^^^-yo ( 3 i 
l ) v-9lj>his3.7-oy&*m^xn\&LtzbZb. 

©46— 8nmW«Ht:ftofc. BETffitCkO 

m&zttizWHkmm*<n&3mmi. e s~ 9 0 / 
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[0056] <WeHtt#ttl?«>#^ig0<J&U r Jt«(5iJ 
<9«!»fc£r> **1«10. 5gfO|*|{21 0mm«5 
JWfcBft. 6 0 0\:-C2^SO 2 £Mf#x£cKl 
S-tKBASMtefrofc. 2%S0 2 H 

XZ8 0 c c/m i ru ic^S: 13 2c c/m in, 1 
S£l 1 20c c/m i n„ *si$\£4 0 c c/m i n 

[0057] #SC O'WXHWi. H^SSSRlSg 

TX\ Sffl*»fc 6 0 0"C*tSaf SBC^lSt-* c O 
2 SrSEUSiaT&S. cow*iMX»47. 7 2 

At mo 1 , fMSlOt/m i n<0*ttTC*££fr 

oscfflfi. Sia*^3 0 0°c*T't^L.Jtc 
o 2 fit L^o -ttchh, %M%*ttzCOcnmmt2 3 

<7)X'b&frt>. C02 (iO^ftSr^SitfcioTftt 
j&OO S C £ & i t * 5 T'# h . 

[0058] mms&mwm 1 ojimkoo sen 

C0 2 fifcLT21. 3/zmo lTftO. <I£>ffi£ 



aewt«r*>% 1 1 lx. mm 1 ~ e witmm 1 ~ 

3«#MBI«)WAttO SC £0 1 C^Lt. 0 1 «t 0 . 
HSfeffl 1 ^6WlB«ilfcKW 1 ^««fc*fLT 1 . 3- 
1. 7fg^OSC£^U i^OSC#*if$3flT^I> 

[0059] tfzmxumkcoitmm 1 o w^e^o s 

CfBi. COj fitLT8. 7//molt*0. I«fi 
*#WM-fc*>fc 1 i: LT , HMW7- 1 1 WWM 
4-1 6cO*g4«WBAf^OSCS:ll2tC*L^. 0 

2 «t o , nifiw 7~i i vfmiamm 1 o onawcit 

LT2. 5-4. 0fg<OOSC£^U iS^OSC#*f 
[0060] 

*CJ:*i«r, WAB#OOSCWiST*WJ$ixTV^<7) 

y -y$wxmt>-r m&Gtsx h a *mxx&t i 
x hmizmm-tiz b tfx'% h . 

[01]Zr/(Ce+Zr)=O. 7<7)-b "J 7 ■ i/lV 

a-Tm®mzY*ii*)\,%£xmi&LtzW}i5<n&m 
ymmzn-thmmmmxwmmosc 

( Y£ ma U=5rV^-fe »J 7 • S^n -7S«F«^«SttW 
BASBSMX) S C £ 1 1 Lfc ) £*rT/7 7TftS . 

[02] Zr/ (Ce+Zr) tttttf&BAf&OO S 
C(Zr/(Ce+Zr)=0. 5c7)-fe'J7 • : J)\/?=. 

M&tttfvyx'bh. 

[03] 7}V*)\,Kv*yxtV*y&<nmiftbMi8i£ 

htzmmm^m^com-^mbmrn^-t^ 

yxhh. 
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